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1.0 National Perspective

• Mission and Vision

• Goals and Objectives

• Strategy

• R&D

• Partnerships-

Industry, Universities, Intergovernmental, and other DOE 
Programs



2.0 Industry, Markets, and 
Applications

Major Themes:
•National Need and Benefits

•Clean Energy

•Diversity and Reliability of Electric Supply (Energy Security)

•Economic Benefit

•Existing Solar Industry

•Existing and Future Markets: Potential for Solar

•Solar Systems Descriptions and Requirements



3.0 Systems Driven Approach

What is the Systems Driven Approach?

Definition:

All technical targets for R&D on the components and systems 
funded through the Solar Energy Technology Program are derived 
from a common market perspective and national energy goals, and 
the resultant technologies are tested and validated in the context of 
established criteria for each market.



3.0 Systems Driven Approach

Key Tasks

• Develop Systems Analysis Framework

• Technical Target Development and Impact Estimates 
for Solar Systems

• Benchmarking, Validation, and Analysis Updates



3.0 Systems Driven Approach



3.0 Systems Driven Approach



4.0 Technical Sections

General Outline
1.0 Technology Systems Status

2.0 Technology and Component Goals and Objectives

3.0 Key Technical Challenges

4.0 Technical Barriers

5.0 Technical Approach and Tasks

6.0 Schedule and Milestones



4.1.1 Photovoltaic Systems



4.1.1 Photovoltaic Systems

Goals:

Assist industry in developing PV systems that can provide 
quality performance and reliability at acceptable costs to 
the consumers.

Acceptable costs are determined by a number of factors 
and will be fine-tuned as part of the continuing analysis, 
target setting, and validation conducted within the context 
of the ongoing systems-driven approach. 



4.1.1 Photovoltaic Systems

Tasks for Flat Plate PV Modules

1. Basic Science

2. Crystalline Silicon: cell and device 
improvements

3. Crystalline Silicon: module 
improvements

4. Thin Films and High Performance: 
materials and device improvements

5. Thin Films: module improvements

6. Modules: crosscutting activities

Tasks for Flat Plate PV Systems and 
Balance of Systems

7. Systems Analysis

8. System Benchmarking and 
Validation

9. PV System Performance and 
Standards

10. PV Technology Adoption

11. Inverter Testing and Industry 
Support

12. High-Reliability Inverter Initiative

13. Inverter R&D 5-year Plan

14. Charge Controller and Battery 
Improvements



4.1.2 Concentrator Photovoltaic 
Systems



4.1.2 Concentrator Photovoltaic 
Systems

Goals:

Develop viable concentrator photovoltaic technologies for 
application in a wide range of electrical markets, particularly 
for the distributed generation and larger bulk electric utility 
markets.

The target electricity cost is 4 to 6 cents/kWh by 2020.



4.1.2 Concentrator Photovoltaic 
Systems

Tasks for CPV Technology R&D

1. CPV Cell Research and Development

2. CPV Receiver Research and Development

3. CPV Module Research and Development

4. System Analysis



4.2 Concentrating Solar Power 
Systems



4.2 Concentrating Solar Power 
Systems

Goals:
Troughs
• Develop parabolic-trough power plant technologies capable of 

competing on a cost competitive basis with conventional fossil power 
technologies as dispatchable intermediate load generation in the
wholesale bulk-power market (levelized energy cost [LEC] $0.04 to 
$0.06/kWh). 

Towers
• Develop power tower technologies that will be cost competitive with 

conventional fossil power technologies as dispatchable intermediate-
to-baseload generation in the wholesale bulk power market ($0.04–
$0.06¢/kWh). 

Dishes
• Develop dish-Stirling systems capable of competing in niche areas of 

distributed generation (short-term competition is diesel generators), 
grid support, remote and village power markets. Ultimately, bulk-
power generation may be a market for these systems.



4.2 Concentrating Solar Power 
Systems

Tasks for Parabolic Trough 
Technology R&D

1. Parabolic Trough Solar Field 
Technology

2. Thermal Energy Storage 
Technology

3. Solar Power Plant Technology
4. Systems Integration

Tasks for Power-Tower Technology 
R&D

1. Heliostat Technology
2. Salt Systems
3. Power Cycle and Balance of Plant

Tasks for Dish-Engine/ Converter 
Technology R&D

1. Perform Systems Analysis

2. Improve System Performance and 
Reliability

3. Develop and Test Advanced 
Components

4. Promote/Support Deployment by 
Industry



4.3 Solar Heating and Lighting



4.3 Solar Heating and Lighting

Goals:
• Develop low-cost passive solar water heaters for warm 

climates that will be cost-competitive with conventional 
technologies, with levelized energy cost (LEC) of 4-
6¢/kWh. This represents a 25%–50% reduction.

• Develop low-cost active solar systems for solar water 
heating in cold climates and for combined building heating 
and cooling that have LEC of 6¢/kWh. This represents a 
50%– 70% cost reduction, depending on application.

• Develop a low-cost hybrid solar lighting system that has 
LEC of 12¢/kWh, a reduction of 70% from the current cost 
estimate of the first system.



4.3 Solar Heating and Lighting

Tasks for Passive Solar Water Heating 
for Warm Climates

1. Durability

2. Building Codes

3. Manufacturing

Tasks for Active Cold Climate Water 
Heating and Active Solar 
Combined Heating and Cooling

1. Collector

2. Storage

3. Balance of System

4. System Integration

Tasks for Hybrid Solar Lighting

1. Collector

2. Fiber Optics

3. Balance of System

4. System Integration and Analysis



4.4 New Concepts

Beyond the Horizon and 
Future Generation 
Photovoltaics:

– Organic Solar Cells
– Dye-Sensitized Solar Cells
– Nanotechnology Solar Cells
– Third-Generation Technology

Advanced Building Integrated 
Concepts:

– AC Building Block
– PV/Thermal Hybrid

Advanced Solar Conversion:
–Solar-Thermal Hydrogen
–Direct Conversion
–Thermochemical Transport and 
Storage

***None of these activities are presently along any of the Program's critical 
paths. 



5.0 Managing the Solar Energy 
Program

• Overall Metric is Levelized cost of energy 
(LCOE)

• Long-Term goals
– Photovoltaics @ $0.06/kWh ($1/watt)
– Concentrating Solar Power @ $0.04-0.06/kWh 

(50% capacity factor)
– Solar Hot Water @ $0.04-0.06/kWh ($1,300.00 

installed)



5.0 Managing the Solar Energy 
Program

DAS for
Business Administration

National Renewable
Energy Laboratory

Golden, CO
Primary Research Center

Photovoltaics Subprogram
Richard King, Team Leader

Brookhaven National Laboratory
Upton, NY

Environmental Research Center
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Research Center
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Frank (Tex) Wilkins, Team Leader

Golden Field Office
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